Effects of pH on the

Materials and Methods
Materials
The crystalline phycoerythrin used in this study was isolated from dried nori Porphyra sp., by repeated precipitation with ammonium sulfate. This procedure was essentially the same as that used for the purification of phycocyanin.1) The absorption spectra of purified phycoerythrin solution exhibited characteristic peaks at 280, 497, and 565 nm. The ratio of the optical density at 565 nm to that at 280 nm had been used to judge the purity of the phycoerythrin. Phycoerythrin which had the ratio of the optical density more than 5.0 was considered to be sufficiently pure.12) Our phycoerythrin had the ratio of greated than 5.0. 
Determination of Concentration
Results and Discussion
Optical Density It is well known that an incerase of optical density at 280 nm caused by the aromatic amino acid residues of polypeptides corresponds to aconformational change of proteins. As shown in Fig. 1 , the increasing the optical density at 280 nm of phycoerythrin solutions demonstrated that phycoerythrin caused the conformational changes at high and low pH region. The pH region decreasing the optical density at 565 nm also agreed with to that increasing the optical density at 280 nm. The color of phycoerythrin soltuion changed from red to purple and the fluorescence characteristic of the native phycoerythrin solution disappeared at the same pH region. Alteration v in structure of a chromophore has been generally considered to induce spectral changes, i.e. a color, caused by transitions of valence electrons.13) Therefore, it was considered to suggest that changes in the optical density at 565 nm which was absorption maximum of phycoerythrobilin (one of the chromophores) related to the conformational changes of phycoerythrin polypeptides.
No turbidity observed in the any acidic solutions though the isoelectric point (pI) of phycoerythrin was 4.4.14) Optical density must increase remarkably in spite of wavelengths used to observe if a precipitate or turbidity appears in the solution. However, the optical dencity of the phycoerythrin solution at 565 nm obviously showed a monotonous reduction in high or low pH regions ( Fig. 1) . 
Molecular Forms of Phycoerythrin in Acidic Solution
An abrupt transition was observed at pH 3.0 in Figs. 1-3 . Intrinsic viscosity at pH 3.0 was about 4 times as large as that treated with 6M guanidine hydrochloride (GndCl) at pH 5.6. As is already known, 6M GndCI is one of the strongest denaturants, in which polypeptide chains are randomly coiled. Polypetide chain mostly expand in 6M GndCl solution if the existence of disulfide linkage in the chain can be neglected. Any disulfide linkage in the molecule cannot be severed in the process of acidification such as that in acetic buffers. Thus, it cannot be assumed that phycoerythrin polypeptide chain in aqueous solutions with ionic strength of 0.1 did not expand more than that in 6M GndCl solution, but that the expanded polypeptide chains entangled each other and then made aggregated forms. Moreover, it was clear that a sedimentation constant at pH 3 was about 4 times as large as that at middle range of pH as shown in Fig. 3 . From the results of a spectrophotometric experiment, the color of the phycoerythrin solution, which could be considered to relate to forms of the phycoerythrin polypeptide chains, was clear red in the native solution, but at pH 3 showed purple just as shown in 6M GndCl solution of phycoe- The results of the experiments indicates that phycoerythrin exists as one component (13S) and intends to dissociate into a small component (3S) in higher alkaline solutions and that the small component associates into the large component which is the same one as the initial large component (13S) in the initial pH solution, respectively.
As shown in Fig. 3 , in acidic conditions, two components of 11.4S and 35S were observed in the sedimentation pattern at pH 4.0 and only one component of 46S appeared in the pH 3.0 buffer solution. These giant components precipitated and could be removed after the dialysis agaist the initial buffer solution of pH 6.8. Therefore, phycoerythrin polypeptide chains are considered to tangle each other or to form aggregated components at the low pH, irreversibly.
We had previously concluded that the sedimentation constant of the hexamer (in pH 5.4 solution) was 11.3S and that of the trimer or tetramer (in pH 6.8 solution) was 6.3S in the case of phycocyanin solutions.1) Therefore, the 3S component appeared in the solution of pH 9.0 was considered to be a product from a dissociation reaction of phycoerythrin hexamer which was 13S component, although phycoerythrin solutions were more stable than phycocyanin solutions. Consequently, it is possible to investigate that phycoerythrin undergoes a reversible self-dissociation-association reaction in the solution condition above pH 9.0.
